Abstract: Today people are turning to fish as a healthy alternative to red meat. It supplies various essential protein, vitamins, Omega 3 and minerals. It is favored by all people for its delicious taste specially Shrimps and Crabs. However, crustaceans can serve as sources of parasitic infection to man. So this study was planned to estimate prevalence of emerging protozoa among crustaceans. A total of 60 shrimp & crab samples (30 of each) were collected from different markets in Alexandria Governorate. The intestinal contents of each were milked out. Smears were stained with: a) Quick-hot Gram-Chromotrope staining technique (QHG), b) Kinyoun's acid-fast stain (KAF). Microsporidia was encountered in the whole sample of Shrimps and Crabs by both stains (QHG, KAF). In Shrimps; Cyclospora was defected 40% followed by Cryptosporidia (33.3%) by using QHG stain while the results revealed by Kinyoun's acid fast stain were (40%, 80%) respectively. In Crabs; Cryptosporidia was the second encountered protozoa 53.3%, followed by Cyclospora 33.3% as demonstrated by QHG. However, Kinyon's acid fast stain showed 86.7%, 33.3% respectively. The least protozoan parasites shown in the present study were Blastocystis hominis 6.7%, and Dientamoeba fragilis 3.3%, either by QHG or KAF demonstration.
INTRODUCTION
Fish is important food stuff allover the world due to its high nutritional value as it spores/g of feces or higher (6, 7) . Kahler et al, 2007 (8) reported that sensitive recovery of
Microsporidia was achieved when samples were subjected to DNA extraction using Qiagen Kit, PCR using generic primers for (11) Worldwide, the number of people at risk of parasitic infection, including those in developed countries, is more than half a billion (12) . Global sourcing of food, coupled with changing consumer vogues, including the consumption of raw and undercooked fish to retain the natural taste and preserve heat labile nutrients, can increase the risk of disease transmission (13) .
In Egypt, several studies were carried out on fish and aquatic animals to identify parasites of medical importance. Recently crustaceans and bivalves proved to harbor protozoa as
Microsporidia and
Cryptosporidia; all may have great impact on human health (14, 15) .
Being a coastal city, Alexandria has several fish markets that are visited by a large number of the population, who consider fish a favourable meal. We have chosen crab and shrimp in the present work to study the parasites they harbored and try to minimize any threats to human health.
The objective of the present study was to determine prevalence of emerging protozoa that are infesting crustaceans brought from different markets in Alexandria.
Materials and Methods

Study setting and design
A comparative study was carried out over a total of 60 shrimp & crab samples (30 of each) were collected (16) . Each specimen of crab was represented by 2 crabs while few shrimps were used as one specimen. The samples were transported to the laboratory with minimum delay, from El-Halaka, ElHadara, Cleopatra and Shidia markets in Alexandria Governorate.
Procedure
Each specimen was dissected, the intestine was separated, and the intestinal contents were milked out in saline. The fluid was centrifuged at 5000 xg for ten minutes (17, 18) . Smears from the sediment were prepared and stained with QHG stain (19, 20) , and KAF stain (21) . Examination was done microscopically under oilimmersion lens (X100), the protozoa were counted per 10 fields and the mean was calculated.
Statistical analysis
The data were statistically analyzed using Table ( 3).
Results given in Table ( to increase risk of food-borne zoonotic diseases (13) .
With the growing awareness of Microsporidia were reported in many aquatic animals, invertebrates and fish (23) .
Their role as emerging pathogens is being increasingly recognized (13) . They are generally transmitted from man to man by direct contact, and can survive in water and food. Recently they have been found in surface water used for drinking (24) .
Microsporidia was the most frequently encountered parasite in the present work.
Spores were isolated from the intestine of both shrimp & crab. The cause of high prevalence of Microsporidia may be due to the stability of their spores in environment and they remain infective for days to weeks outside their hosts (13) . Li et al., (2003) (25) found spores of different Encephalitozoon spp. in water which varied in longevity and temperature tolerance.
Several reports proved the presence of
Microsporidia species in crustaceans and bivalves. In Alexandria, parasitological and histopathological studies using light and transmission electron microscopy clarified that crab and bivalve Microsporidia showed common features with those isolated from human stool samples (14) .
Another study carried out in Alexandria on bivalves demonstrated
Microsporidia in the muscles of shellfish Calatura pruneri (Gandofli) and Donax trunculus (Om el Kholol) (15) . ( 26) .
Other studies identified different spp.
of fish-infecting Microsporidia based on molecular methods. These spp. can inhabit both intestinal epithelium or flesh (27) (28) (29) . In their ultrastructural diversity, the spores display a voluminous posterior vacuole, which of course is feature proper to most Microsporidia infecting aquatic hosts (16) .
Farm animals and humans may be the major sources of Cryptosporidia oocysts contamination in surface water.
Furthermore, in Egypt sewage is subjected to minimal treatment and is discharged into rivers and lakes. Hence, there is a risk of contamination with pathogenic protozoa (30) .
In a study in Ireland, Cryptosporidia was detected in both river waters and in marine mussels (31) . Graczyk et al., (1996) suggested that an isolate of (33) . Cyclospora cayetanensis was accused of causing many food-borne outbreaks, where food was mainly contaminated by inadequately treated water used for irrigation (24) .
In the present study, Cyclospora cayetanensis was the least parasite encountered in both shrimp & crab. This may be because of its low prevalence in aquatic environment or when excreted in environment it needs several days for sporulation to be infective. A study investigating water sources for pathogenic protozoa reported that the prevalence of cyclospora was only 0.24% (30) . However, cyclospora oocysts were found in bivalves in Alexandria (15) . Graczyk et al., (1998) suggested that Cyclospora cayetanensis
Alexandria is a public health problem which 
